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(54) METAL OXIDE-HYDROGEN SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To prolong the charging/discharging cycle lifetime, and to 
reduce the manufacturing cost by providing a negative electrode, which is 
mainly composed of rare earth group hydrogen storage alloy having a 
predetermined composition. 

CONSTITUTION: A hydrogen storage alloy negative electrode 1 and a 
positive electrode 2 made of non-sintered nickel oxide are wound 
respectively through a separator 3, and inserted into a battery can 4. 
Furthermore, after filling the specified KOH aqueous solution in the battery 
can 4, the battery can 4 is sealed to obtain a metal oxide.hydrogen 
secondary battery. The negative electrode 1 is mainly composed of rare 
earth group hydrogen storage alloy having the composition expressed with 
a general expression LmAx. (Lm means one or two kinds or more of 
elements selected among the rare earth group elements including La, and A 
means one of Ni, Co, Mn, Al or A includes an element selected among a 
group of B, Cu, Zn and V, and 5.1≤x≤5.5.) This hydrogen storage 
alloy includes alkali earth group metal at 0.04% by wei^t or less, and Mg 
at 0.03% by weight or less and Ca at 0.01% by weight or less are included 
in this alkali earth group metal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A positive electrode, the alkali electrolytic solution, and a general formula LmAx (Lm(s) are a kind or two sorts or 
more of elements chosen from the rare earth elements containing La among a formula) A is nickel, Co, Mn, and aluminum, or 
besides nickel, Co, Mn, and aluminum B, In a metallic oxide and a hydrogen rechargeable battery equipped with the negative 
electrode which makes the main material the rare earth system hydrogen storing metal alloy which is the composition shown 
the element chosen from the group which consists of Cu, Zn, and V containing -- x 5.1-5.5 it is - The metallic oxide 
and hydrogen rechargeable battery with which the content of the alkaline earth metal contained in the aforementioned rare 
earth system hydrogen storing metal alloy is 0,04 or less % of the weight, among these the content of Mg is characterized by 
the content of calcium being 0.01 or less % of the weight 0.03 or less % of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the metallic oxide and hydrogen rechargeable battery which makes a metallic 

oxide a positive active material and makes hydrogen a negative-electrode active material. 

[0002] 

[Description of the Prior Art] Now, in the metallic oxide and the hydrogen rechargeable battery, the thing of the form which 
constituted the hydrogen negative electrode from a hydrogen storing metal alloy attracts attention. This fliel cell subsystem 
has high-energy density originally, the reason is advantageous in volume efficiency, and it is because it moreover excels also 
in respect of reliability also in [ a safe operation is possible and ] property. 

[0003] As a hydrogen storing metal alloy used for the hydrogen negative electrode of the cell of this form, it is the former to 
LaNiS. It is used abundantly. (Moreover, the alloy 5 of the misch metal (henceforth Mm) and nickel which are the mixture of 
lanthanum system elements, such as La, Ce, Pr, Nd, and Sm, i.e., MmNi, It is used widely.) LaNi5 Although excelled as a cell 
negative-electrode material to be sure, since La is expensive, a hydrogen storing metal alloy which contains only La element 
as a rare earth component [ like ] is not practical. For this reason, the mixture of rare earth elements which are obtained by 
performing easy processing for Mm or Mm as a rare earth component is used. Moreover, LaNi5 And MmNi5 It is related and 
the thing of the multi-element system which replaced some nickel by element like aluminum, Mn, Fe, Co, Ti, Cu, Zn, Zr, Cr, 
and B is also used. 

[0004] However, in the conventional metallic oxide and hydrogen rechargeable battery, there was a trouble that a 
charge-and-discharge cycle life varied. A hydrogen storing metal alloy carries out pulverization of a metallic oxide and the 
hydrogen rechargeable battery with advance of a charge-and-discharge cycle, and that degradation of the negative electrode 
which consisted of hydrogen storing metal alloys advances has become the direct cause of determining a 
charge-and-discharge cycle life. 

[0005] Then, by carrying out plating processing and ******************ing the aforementioned hydrogen storing metal 
alloy, the pulverization of the hydrogen storing metal alloy accompanying advance of a charge-and-discharge cycle is 
prevented, and the metallic oxide and the hydrogen rechargeable battery which aimed at improvement in a 
charge-and-discharge cycle life are proposed. 

[0006] However, in the metallic oxide and the hydrogen rechargeable battery which ******************ed the 
above-mentioned hydrogen storing metal alloy, since degradation of the negative electrode by the pulverization of a hydrogen 
storing metal alloy had the complicated process of plating processing of what can be stopped to some extent, it had the 
problem that a manufacturing cost became high. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the metallic oxide and hydrogen 
rechargeable battery which solves the above-mentioned problem, and improves a charge-and-discharge cycle life, and can be 
manufactured by the low cost. 
[0008] 

[Means for Solving the Problem] this invention is a positive electrode, the alkali electrolytic solution, and a general formula 
LmAx (Lm(s) are a kind or two sorts or more of elements chosen from the rare earth elements containing La among a 
formula). A is nickel, Co, Mn, and aluminum, or besides nickel, Co, Mn, and aluminum B, In a metallic oxide and a hydrogen 
rechargeable battery equipped with the negative electrode which makes the main material the rare earth system hydrogen 
storing metal alloy which is the composition shown the element chosen from the group which consists of Cu, Zn, and V ~ 
containing - x - 5.1-5.5 - it is - It is related with the metallic oxide and hydrogen rechargeable battery with which the 
content of the alkaline earth metal contained in the aforementioned rare earth system hydrogen storing metal alloy is 0.04 or 
less % of the weight, among these the content of Mg is characterized by the content of calcium being 0.01 or less % of the 
weight 0.03 or less % of the weight. 

[0009] The aforementioned general formula LmAx The hydrogen storing metal alloy of the rare earth system of the 
composition shown is desirable from a viewpoint of hydrogen-absorption capacity. For example, LmNiaCobMncAld (here, it 
is 3.90<=a<=4.50, 0.38<=b<=0.50, 0.28<=c<=0.50,028<=d<=0.50, and 5.10 <=a+b+c+d<=5.5) is used. 
[0010] The content of the alkaline earth metal in the hydrogen storing metal alloy used for the rechargeable battery of this 
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invention is 0.04 or less % of the weight. The reason is because the cycle life of the rechargeable battery which uses this as a 
negative electrode becomes remarkably short, when there are more these contents than this. Moreover, the content of calcium 
of the content of Mg is 0.01 or less % of the weight 0.03 or less % of the weight. Two sorts of these elements tend to mix 
especially a rare earth system hydrogen storing metal alloy as an impurity, and the reason is for affecting the cycle life of a 
rechargeable battery, when [ than the above-mentioned value ] more. Especially the content of a desirable alkaline earth metal 
is 0.03 or less % of the weight, and especially desirable Mg contents and calcium contents are 0,02 or less % of the weight 
and 0.001 % of the weight or less, respectively. 

[001 1] The hydrogen storing metal alloy negative electrode of this invention has the structure which covered and fixed the 
mixture with which the content of the above alkaline earth metal blended the macromolecule binder with few hydrogen 
storing metal alloy powder, and blended conductive powder if needed to the conductive axis which is a charge collector, the 
above ~ a mixture — as a macromolecule binder blended with inside, a sodium polyacrylate, a polytetrafluoroethylene 
(PTFE), a carboxymethyl cellulose (CMC), etc. can be mentioned, for example As for the blending ratio of coal of such a 
macromolecule binder, it is desirable that it is the range of 0.5 - 5 weight section to the hydrogen storing metal alloy powder 
100 weight section, the above -- a mixture - as conductive powder blended with inside, carbon black, a graphite, etc. can be 
mentioned, for example As for the blending ratio of coal of such conductive powder, it is desirable that it is 0. 1 - 4 weight 
section to the aforementioned hydrogen storing metal alloy powder 100 weight section. As a conductive axis which is the 
aforementioned charge collector, the thing of the three-dimensional structures, such as a thing of 2-dimensional structures, 
such as punched metal, an expanded metal, and a wire gauze, foaming metal, and a reticulated sintering metal fiber, etc. can 
be mentioned, for example. 

[0012] The non-sintering nickel-oxide electrode used as the aforementioned positive electrode is created by the method of 
filling up for example, a sintering fiber substrate, foaming metal, a nonwoven fabric plating substrate, or a punched metal 
substrate with the paste of the composition which contains a macromolecule binder etc. other than nickel hydroxide. The thing 
same as this macromolecule binder as the macromolecule binder in the aforementioned hydrogen storing metal alloy negative 
electrode can be mentioned. 
[0013] 

[Example] Hereafter, the metallic oxide and hydrogen rechargeable battery of this invention are further explained to a detail 
based on an example, 

[0014] Manufacture composition of an examples 1-3(1) sample is LmNi4.2 CoO.4 MnO.3 aluminumO.3. Machine trituration 
of the hydrogen storing metal alloy which contains alkaline earth metal at a various rate which it is shown and is shown in 
Table 1 was carried out, and each end of an alloy powder was obtained. In addition, among an above-mentioned empirical 
formula, Lm consists of rare earth elements and has other rare-earth-elements: 1.2% composition ratios Nd:37.0% of the 
weight La:45.1 % of the weight and Ce:4.6 % of the weight Pr:12.1% of the weight. 

[0015] (2) After adding carbon black and water as a polytetrafluoroethylene, a sodium polyacrylate, and a CMC; electric 
conduction agent as a binder and carrying out mixed manufacture of the paste in the end of the alloy powder of the production 
above-mentioned of a negative electrode and a positive electrode which carried out machine trituration, this paste was dried 
the application ] and pressed at punched metal, and the hydrogen storing metal alloy negative electrode was produced by 
judging. Moreover, the paste containing hydrogenation nickel and cobalt oxide was prepared, the nickel sintering fiber 
substrate was filled up with this, and the non-sintering nickel positive electrode was produced through dryness, the press, and 
the decision process. 

[0016] (3) Three kinds of hydrogen storing metal alloy negative electrodes 1 produced as mentioned above were wound 
through separator 3, respectively with the positive electrode 2 which consists of the aforementioned non-sintering 
nickel-oxide electrode, and were inserted into the cell can 4 of AA size so that a cell might assemble and it might be shown 
subsequently to drawing 1 . Furthermore, after pouring in the potassium-hydroxide solution of 8 conventions, the cell can was 
obturated and three kinds of batteries for an examination were assembled. Support fixation of the obturation board 7 which 
serves as the positive-electrode terminal which has a hole 6 in the center in up opening of the aforementioned cell can 4 is 
carried out through the insulating gasket 8. The explosion-proof mechanism which becomes the aforementioned obturation 
board 7 fi'om the cap 10 holding a relief valve 9 and this relief valve 9 is established. In addition, a negative electrode 1 
contacts directly cell can 4 inside which serves as the aforementioned negative-electrode terminal, and is connected to it, and 
the aforementioned positive electrode 2 is connected to the obturation board 7 which serves as the aforementioned 
positive-electrode terminal through a tab 5. 

[0017] (4) a charge-and-discharge cycle examination - the charge-and-discharge cycle examination was performed about the 

battery for an examination of these, respectively When IC, 150% charge, IC, and 0.8 V-cut electric discharge are performed, 

the number of cycles when service capacity until discharge voltage is set to 0.8V falling to less than 50% of initial service 

capacity is shown in Table 1 . In addition, this number of cycles is the average which examined ten cells. 

[0018] The negative electrode was produced like examples 1-3 about the hydrogen storing metal alloy which it had alkaline 

earth metal at a various rate shown in one to example of comparison 3 table 1, and also was used in examples 1-3, and the 

alloy which has the same composifion. Furthermore, the same battery for an examination as examples 1-3 was assembled, and 

the same, same charge-and-discharge cycle examination was performed. Similarly a result is shown in Table 1 . 

[0019] 

[Table 1] 
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[0020] 

[Effect of the Invention] By this invention, a charge-and-discharge cycle life is long, and the metallic oxide and hydrogen 
rechargeable battery which can be manufactured by the low cost can be offered. 



[Translation done.] 
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